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(54) Title: A NOVEL POLYPEPTIDE-HUMAN HETEROGENEOUS NUCLEAR RIBONUCLEOPROTEIN 32.01 AND 
THE POLYNUCLEOTIDE ENCODING SAID POLYPEPTIDE 

(S4)ttw%%: -#w«£tt— Attrt***-tt«e 32.oi mw&m&km&ifm 

(57) Abstract: The invention discloses a new polypeptide- human heterogeneous nuclear ribonucleoprotein 32.01, the 
polynucleotide encoding said polypeptide, and a process for producing the polypeptide by recombinant DNA technology. It also 
discloses methods of applying the plypeptide for the treatment of various diseases, such as malignancy, hemopathy, HIV 
infection, immune disorders, and inflammation. This invention also discloses antagonist against said polypeptide and thereof 
therapy uses. In addition, it refers to the use of said polynucleotide encoding this new human heterogeneous nuclear 
ribonucleoprotein 32.01. 
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-m&l£Jlk 32.01 

ttrt#A&-ttSr6 32.01, WA^jfe^fltft^tt^ft/M. 

10 &l*#*&-#§rG (hnRNPs) & hnRNA£<£&6, AH&Jjfe + A^7^ 20 # 

±gft hnRNPs, #t hnRNPCSE-6 (Cl-ifn C2 + ^tt^ , mRNA 

fftft#&> 3' **ft#j*#jfoX&£ + rtt£#fl. HnRNPC 

RNA & (RBD) , RNA i##J:#M ( RRM ) , C 

RBD A 90-100 ^fcmfcfijtfc, ^4^-f-^T^P##5fP2^ 
15 cx«> fc^^ poly (U) . C RBD ^^##R*^ff 

ft&&, #'MTNTPg<HU, ^tl^-M^tete^. 

1989 #Burd CG fA&lirit! A hnRNP C ft cDNA, -fe 1. 7kb, 
^f-^i 1 -^**?*****^^^-*^^^. «@ N **| C 
RBD> KSG box, fcfcfc&fcX. C tiMttffgfttt. Alt«6 CI 3fp C2 

20 ft±3S£j&l£l L -5r££g$#. hnRNP C2 ft cDNA th CI 39 $ft*E, 
hnRNP C2ft + ra#&fckCl# 13^#t«, £ftg#^ttJI:ayM8:##ft mRNA 
SMfifiil. hnRNP CI ft 95-104 ft RBD J5$##t£ft RNA E 

hnRNP C A^&ftft Lys-Ser-Gly (KSG box) &£ftn, RNA 
&t £.##1^ hnRNP Al ft RGG box A hnRNP C £-& C $ft 50 ^ 

[Proc. Natl. Acad. Sci. U.S.A. 86 ( 24 ), 9788-9792 ( 1989 )] 

*#«tttftt#tt£&frttA*ft#J*H*flr6 c 6if 1M 55% 
ftlW'li^ 69%ft;fe«, #^££#Mftl£^##, fc]HsiUj&£-#*r 
ftA$ft#^-«£l C, ^^J#^^, #^&fc*6***Meiftjk4li# 
30 TTft mRNA J^fc^f-tfaft/a, #f&$1f mRNA ft&Jfejlat 

frftflK. £itf:&&, hnRNPs *te^t, jtb^h , 
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*-ffr±0H£A#lM|sJ$-#flrfc 32.01 9rb$.mifta]fcfr&lpmte$Lt 
W*«* + -i»«AO#^&ll!Jtai!iA*rt#*-#*6 32.01 & 

ttJM*. 



10 ;Mt«ft-*BttA*#£*tt#rtt£]ft A*I*#*H**& 32.01 

*JtWtti5->hBtt**^*«H*A*rt#*-**6 32.01 
15 *i!tW«ii5-^@Wftft#^*«^A*rt*^-tt«-6 32.oi ftj£$# 
*JfeW6*iJ5-^i»**#4j* : A*rt*^-tt5r6 32.01 ft**. 

32. 01 ft#b#L. 

20 **«ttJ5-+B***HIUtftf;MtW#tt — A*rt#^-**6 
32.01 ft«ft<M*l> &ft#J, $«J, #$'J#J. 

*ifeWftj5->NB6iift*#^»f7&^^A*rt*^-tt*6 32.01 
*A«*A-^*«F#tt, «&AAM> £&^: Afa SEQ ID No. 2 
JfcftA#SBQ ID NO: 2 ^^^Jft^jft. 

(a)H^^^SBQ ID No. 2&&&ftfl&i 
30 (b)^#^^^(a)3L#ft###^; 

?<J;|:3££7&lH/-*t: (a)** SEQ ID NO: 1 + 
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238-1113 ft *P(b)&JfrSEQ ID NO: 1 + 1-2080 ft . 

/B****#xaftttt±i8*, 4a##ft. #4*#fttttf±fBife; -ft4a 

#&tf#«A*rt#:»*-#§r& 
*&W$#AHtft#&l!l£A#iMI^-#*l§l 32.01 

15 ***^&tt*3^** , 6* : fA*rt*^-tt«-6 32.01 *at^t^f5l^**3 

20 a#*## lifii^iiAi^iM, 4i»rtt 

una*, *® #jfc**6JK#*jA£#&a# 

#*J + *,*a**tffttt**, tA$#&. *fMT*# * 
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32. 01 #J^. 

'W **A#fc#:»*-#*632.oittaiJfcjlt£?fe*, ft«6,Wt± 
15 tt#fc*HHft, &£4*tttt&*£A#iMI^-^&32.oittftfa£fc4i4fc 

*^*^^*A^^#>|^S-6it^^*^A^rt^^--^«-6 32.01. * 

*±&ftA$fc#$H»6 32. oi ^*^*tt*P5**Jif*iftJittA4^-W± 

20 f. Attfc & 32.01 ^flU&ft&^/fliMMM^tf. 

0S*P, #7»J "C-T-G-A" ^£*htt##| "G-A-C-T" 

*. ^^^WWftl^iiii^rfrttSijt^W^Tllft** (Southern^ 
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( Lasergene software package, DNASTAR, Inc. , Madison Wis. ) . MEGALIGN 
a^^a#^N^^^^Cluster^tk^M#^#^^^J (Higgins, D. G. jfp 
P.M. Sharp (1988) Gene 73: 237-244) . Clusterjfciiiifc^/jlf ^KxtiW ftE 
5 &#&&#?'J#?']$&. ^#4KHJiAX!f*A4l^R. »*ft**#*|*P/* 

# ?»J a^ # g| b£ \s\ mnm ***# x i oo 



10 ^^JA^***~^y!|A+Rffi^ft-^yi|B+Rffi^*ft 
^^l^itiiCluster?i^^|*^^^^^^^^Jotun Hein 
^.filftlBEH&W^H* (Hein J., (1990) Methods in emzumology 183: 625-645). 

"# ^ 14 H * ft*$# ?'J i R # ?!l )it tts N-# ^ ^* ft* R * 

#*&#fc&m&. ffi^#$te#ftttft*&fci*p, tfAfctf&iift**^^ 

15 f JEtM!rttft*fc^&*llft&5|fl*itft*; 

ft*<p*H**^#^cttWft*ft^»*ftflft, #£ft&*pi8ft&; -a- ft* 

^Paftt; *4ft##»£ftftjfc; ^t^^^ft^; #^ft*jfo^ft*. 

ffl^*. **#ft*#&ft$^. 

"ffift" A#&«tt2Mfc4H-££>m, * Fa, F(ab') 2 &Fv, 

te£^A£rt##-tt*632.oittftfli*&fc. 
25 a A»ftft#" ft#*tt*^K*^ft**^?»J*4*$#^A«ifrX 
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5 totXBM. "&*ttAtti*##H**i§i 32.01" 

1-6 32.oi j^*^*^****^*^ * 

«*«tt*AAIIl«#*»*6*ftfttt*ttftA*rt#*-ttflr6 32.01. 

«6 32. 01 %m&J$LM&&&%Wxrtt. 
10 *ifcW*#T — A*fc#*H*#632.oi, £**Jl*jIi 

SEQIDN0:2^f^^H,«Jf?ijm^^„ *jftfltt£fltT-r 

*ifeW€'fefeA«[rt*^-**6 32.01 tttfft, *»* 

A*rt#*-**6 32.01 *jfe«#0ttttf 
20 ft. tf&tt*£tii4lr?tiUt: (i) * + 

ft^&£4i?r#*&**ft#Mf-«*&tt; Ui) # + 

#^A*ft*^-h«l*'t-*ffl** , fe*ffl^'fe^^*; (in) 3t# 

25 L-il) (IV) * + Pf^P^H*^^JIi^j^^#M. 

*AW**7^*«l*» . SEQ ID N0:2 & 

30 *ife^W#tt**^?»J^ SEQ ID N0:1 ft 

*&Ett###ft&jyiAj&ttfi&ft cdna x#*£«. 

2080 &tf#C$4t 238-1113 M 7 291 -f-ft 
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&*. ****** *l j«s#Jft^A*rt*^-**6* 55%^ 

^#tfHitfA*fc##--**6 32.01 **Attrt*^-tt*6*^ 

*jfc#tt£*£*^&A DNA#£a& RNA#&. DNA$£&& cDNA, & 
5 Hft DNAJRAX^W DNA. DNA *T KA*4H«l*ftJR4lft. DNA ^ l^^H 
**46«J44. 3l^/«#J&fti^£#^l^ SEQ ID N0:1 0r3Ftt«<3l£/? 

*j#w*#*tt#«i*#*. "$#i«im£" £*jftw+* 

SEQ ID NO: 2 fc]&0> fa, « SEQ ID NO: 1 0f^ttM&# 

10 $«£SEQ ID NO: 2 Ktf/fcft^Jftttft*!/!* 

^ 50%, 70%ft*H&) . *Jfe^#l!l^A^/ lt #-*#T^*ifel«J?f 

&f-?£^Mi&&TM&fa&JIft > 0.2xSSC, 0.1KSDS,60TC;38(2)jfc& 
25 fthM^tt^J, *P 50K(v/v) 0.1%^$h%/0A%Ficon, 42'C#; #(3) 

JL, ^&£W$#it||^Wj^ SEQ ID NO: 2 tf*ttj#ifc£jft#*ffl ft 

30 ft^'ft-fe^S^ 10 >M&#&, 20-30 >M£#&, JE^AS^ 

50-60 ft#&£4> 100 ^#^l^_ho *TJfI-f«ftr 

(iP PCR) «&^/i£&#||*9A$ |*J#^-$^-£j 32. 01 ft 
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**wttjMA*rt#*H**fc 32.01 Htoai/i***wtrt*Rfi# 

* Jfe $ #J DNA jt a # ?ij 4 II ffi f ?j 1 fk : 1) AH B II DNA & & DNA 

J:i£lli!l ^«£jli DNA fc^ffl. DNA #?'J ft 

£&#iiUflft#&. ££#&/8ft;fr&&cDNA#?Jft&&. cDNA 

<£f ft cDNA &Jfc raRNA ft#&&«^$j?^&7R, i**^ *J7A« 

3fc&£#(Qiagene). cDNA € H? ft # J* (Sambrook, et al. , 

Molecular Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory. New 
York, 1989). 3£-*T#f!|$ 4k#$ft cDNA %£, fp Clontech ^ft^ffi cDNA 

cDNA ft £@. 

PR-f): (l)DNA-DNA j& DNA-RNA&&; (2)#^^0^ ft ft Hi (3)»& 
A*l*#A&H*«-6 32.01 ft#t*ft*f-; (4)3iiifc&# 

*, 10+£#ft, 30 50>hft# 

ft, ft#&£4> ioo^$#ft, itb , *#ft*&ai#& 2000 >N»#ft:fcrt, 
tt^^) looo^tt^^. jihAJSf^Wft^atUf^^ifeW^S^^IiFA 
ft*^_hft#£-$ft dna #?.J. *jfcW^H*if*#^ft^^^^^#4h. 



&3r(4)##&*, tt*A*^#i&-#«-6 32.01*0*^^^-^^^^ 
Western (ELISA) $ . 

jfi ^ PCR & # 4 DNA/RNA ft # & (Saiki, et al. Science 

1985;230: 1350-1354)*ffci4^-fft#*^«^4tH. #*JAft#A*£ + #al 
£-fcft cDNA Ht, pTftifc1&/8 RACE & (RACE - cDNA ^ PCR 

^/Bt*W-fc*P*$*Jttfeft^fr#ftftr*tt DNA/RNA 
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Mfc^MI&jLfc (Sanger et al. PNAS, 1977, 74: 5463-5467) >fl&. 
#N"f «'J&^£H:ft cDNA^iJ, cDNA 

5 

$A$rtM-«t§j 32.01 #«S^jiJfe*HX3S^4^*±^lfe, 

+ . $ma#i*#j*-£#6 32.oi #3£&$wt9\y&\M&ft 

ftH-f T7 ^^ft&afcl&ft (Rosenberg, et al. Gene, 1987, 56:125); &>$ 
IL^&fl&'f^&ft pMSXND # 3fc £ ft (Lee and Nathans, J Bio Chera. 
15 263: 3521, 1988)*i*aii8ife + *3fefii(*» : f+ftt*#tt*fr. K£i& 

*«*^ft*AJft»^^^r^ft^f-tt*^ft^Attrt*^--**6 

20 32.01 ft DNA /M^^tttfcfc/aiH&gxfrtt*^**. ft 
fiaDNA^7|t> DNA .frtflf (Sambroook, et al. Molecular 

Cloning, a Laboratory Manual, cold Spring Harbor Laboratory. New York, 
1989), #fa£ft DNA^^-sr^^^fJ^t^+ftiti^^-^Ji, l^X^^ mRNA 
fcfiJB^ttfUttHfl?-*: AJWfft lac^ trpjg^; Xgffr 

25 ftPL^f"; CMV jtgpJf^i^ HSV Jft#&l|Jg#-?-, 

SV40 &$*ift$ft LTRs fr£t~& ft *T$$'J;££I&$ 

30 300 ^^^, #^-f^#f-«J|a*0ft#*. ^ 

^ft»-tlft 100 fij 270 ^^fft SV40#3S^ ££$!|&#,ftifc$H&!lft# 
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ft^A*^*J*-ttflr6 32.01 

Hxaft#±*A. ttfttttejfc, *p*fflt»; Aftfe** 

10 AJ&ftf , ^9HIA; &f &Hfe*iR^*^nfcf ; *f«^gf#; 

Ife; Kjh&lifefrJMI S2j£ Sf9; ##IB|Mp CHO, COS # Bowes &Jfc#. 
JS#ifcflJ5ii£tt DNA *#|*<Mr0Ni DNA #?Jtt*fi*##ftfc±|Bj(nr 

«*4K***AA»^tt»***ifttT. ^l?±^«£«P*j»tN-, 

15 MgCl 2 . *PHfg, #ft-tiL>r/Bfc#«# 

%$tft. ^4&±&#&£#, pT^^pT^ DNA 

MttAflt ft 32. 01 (Science, 1984; 224: 1431). -flMtiftjfrK 

20 TiMft: 

(D.^*ifeW«l««5A Attrt#J*-*5r6 32.01 

25 £«(2) +, ft#Jft/lt ## + ^w##*^r^i^# 

ftAl*ftj*£, ^^4^*(*iait^jftft*^)i)|^^jg^f-, ft 

$Mftlril^6. &£jT%&*L4R$,&&A%ffr%tp#i. 
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10 

ffl 2 *^*^Attrt#^-#*6 32.01 ftMft%mJ$Mm&&® (SDS- 
PAGE) 0 32.01kDa**6*ft^f-t. f*Jft##&* IB 

J*.*t#)St**#fcSambrook#A, £*)Elfr: (New York: Cold 

Spring Harbor Laboratory Press, 1989) + J9f^^*#, J&$Mi&r$#rjt 

20 

A#l*#J*-#«-6 32.01 ttfcfc 
ffi**f,*J5l/*> > /ll.'fir-^*ft*Ai&JftARNA. JDQuik mRNA Isolation Kit 
(Qiegene ^^fi ) A&RNA^ :fr$poly (A) mRNA. 2ug poly(A) mRNAgi£#f: 
$$cDNA„ Smart cDNA;£i:-$#!|£( $ g Clontech )#cDNAtf &£ft#Al!|pBSK (+) 
25 t^(Clontech^f]r c «P P )^#^;Plrji^± ) #ftDH5 a , *Hft$/£cDNAjU$. $Dye 
terminate cycle reaction sequencing kit (Perkin-Elmer^^jj* ft) faABI 377 1 

^fJ^^(Perkin-Elmer<^f])iJ^^^li-^5'^3'^^^^^. #*!l£#fcDNA# 
?'J^&#ft^#DNA#?iJ$## (Genebank) i£trth&, + -^Aft 

1500b07^cDNA^^J^|ff^DNA„ &&&&~%m\toti%%feJft&%&\cdMft& 
30 M-M$'J£. 1500b07^i-^^^cDNA^2080bp ( *PSeq ID NO: 1 

Jff#) , A^238bpM1113bp^T-^ 876bptttf#Nft;fg$ (ORF) , £ 

(*PSeq ID NO: 2^^) . ^ P BS-1500b07, ftfigftff&jft 
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*4#A#|MM&-#*&32.01. 



%1km: cDNA JfclfrttHftfcMt 

#*jfeflttA#ft#*ir-tt*&32. 01tttf^JU**H9tt*6#?J, JflBlast 
5 H # (Basiclocal Alignment search tool) [Altschul, SF et al. 
J.Uol. Biol. 1990; 215: 403-10] , &Genbank, Swissportf %k%J$&ftnM®:& . 
£*itEttA#iMM&-&#&32. OlH*tt*i85tt*Sft-*h&^ft*iA*rt*^ 
#ft^tt&G£Genbanktt>fcAf3!M29063. £6 jfcE*£**-f ffll, 
#*RH4*55K; ^«^J69%„ 

10 

**«3: ^RT-PCR^T*jtBt«^A*rt*^-*fi-632. 01ft&@ 

fflJfr*&Jfe&RNA3;&& l ^oligo-dT^§|#f^^^#^^^^^cDNA, jf 

Primerl: 5'- GGAGGAGGGAACAGCAGAGGCAAA -3' (SEQ ID NO: 3) 
15 Primer2: 5'- CATAGGCCGAGGCGGCCGACATGT -3' (SEQ ID NO: 4) 

Primer ljHii^SEQ ID NO: l$5'$ft fclbptfteft JEft/f^'J; 
Primer2^SEQ ID NO: 1# + tt3'J#£fc/f 

r$&$ft&#: &50M^&J&ft$t^50mmol/L KC1, lOmmol/L Tris- 
Cl, (pH8.5),1.5mmol/L MgCl 2) 200 p mol/L dNTP, 10pmol3|$J, lU^Taq DNAI^H 
20 (Clontech^^^fp). £PB9600S>DNA&#JFft (Perkin-Elmer^fl) _L$j?"F#l*# 
£$25^$$: 94°C 30sec; 55°C 30sec; 72°C 2min. 4RT-PCRN"I^ W P -actin 
^PB'ti^BS^«$6^|3^|tt^fiS o rJt^MQiAGEN^^WJ^:^, flTAfc 
fti*iWA^#5IIpCR«frJ: ( Invitrogen^^fi) . DNA#?'J^#£;JMt $PCR/* 
MDNA^'JJgSEQ ID NO:l^r^^l-2080bp^^@|^. 

25 

Northern #*i*4HfrA#|**i$ — «*632. 01&Ett*£: 
JB-jfrfc&tt&RNAtAnal. Biochem 1987, 162, 156-159], 
&Jfc£SH&##&. Ep^4M^tW-25mMMM, 0. 2M £ ( pH4. 0 ) 
&&$:ft*l$L, *>Alfir**«l*^3fBl/5^RWIL#-^j«# (49: 1) , JR^* 
30 &iB*MS&, jpA#fi# (0.8ftft) ##?S^#^^#5ijRNA«. 

RNAffi ifcjfl 7 0% @$ jjfc $ , f###-f^ + . ^|20 ju g RNA, £^20mM 3- ( N-"4#ft ) 
(pH7. 0) -SmM^Mj-lmM EDTA-2. 2Mfgftl. 2«lllRJ:itlTW. 
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&J&*M*£«*fc#*#J8U:. jfia- 32 P dATPitiilt#L5l#/^f!l# 32 P-#i&^DNA^ 

(238bpS1113bp)„ #32F-#iBtt*tf (^2xl0 6 cpm/ml) 7RNAft«8&£f j| 

M&~$& + iM2°C&£ii&, i^M^^50%lf tt-25mM KH 2 P0 4 ( pH7. 4 ) -5 
5 x SSC-5 x Denhardt's^^^D200 p g/mlli#DNA„ ^jfet^, ftj&JH&l * SSC- 
0.1KSDS + f-55°C$fc30min. ^Phosphor Iraager^^Jfp^l. 

*5: ffcA£l^:$-##632.01tttt*pjfcafc, ^$*P&ft 

*#SBQ ID NO:l#ffll0f*tt*^E/f*l, ijBt ft 31 /f 
10 yJ^PT: 

Primer3: 5 ! -CCCCATATGATGACTGGCAAAACACAGACCAGC-3' (Seq ID No: 5 ) 
Primer4: 5'-CCCGAGCTCTCACTTTATCTGTAGAAACAGCTC-3' (Seq ID No: 6 ) 

3'^^l^^^J, NdeI$3Sacm^^^^|^^*itt^jKfepET-28b(+) (Novagen^ 
15 ^/*fi, Cat. No. 69865. 3) Ji^^t B^tf^-fe 9 tt£0#pBS- 

1500b07jft###fc, &ffPCR&&. PCRR&&#3j : &&&50 ju l + ^pBS-1500b07 
Jf&lOpg, 5I^Primer-3^PPrimer~4^J^10pmol, Advantage polymerase Mix 
(ClontecMMI/ fc & ) luh 94°C 20s, 60°C 30s, 68°C 2 min,#25^ 

t^. JPdel^SacI^W^^ 
20 #/ST43|&*a£g. ^#/ E *#M4R 1 ft4i5jtAJ®tt^f DH5 a , £*-MP** 
*^30 jig/ml) ^LBJp-^#it*Jt, /8tf*PCR#fcttfc|IB£*;fr, 
t^^'JlE^^PBti^i: ( P ET-1500b07 ) fU-fc^&ftf ft* fc#ft*fl&*ft& 
BL21(DE3)plySs(Novagen^jS p P ). 30 n g/ml ) ftLBifctt 

^±fBL21 (pBT-1500b07) &37°C^£;tf i/PAIPTGg^ 
25 *&lmnol/L, ttg^JM^tf. fiA^ft** , *'Cf«lfcAJ:*, $ 

fife.£6>M&fcfc (6His-Tag) £-frtt#jfPjgj0MiHis. Bind Quick Cartridge (Novagen 
^fI/ c P °p)^>t#,#IiJT^^@^^6A^^#^---^^^32. 01.&SDS-PAGB 
£32.01kIta&ftS!|-#-tt*f (BB2) . ##&###SPVDFJJU/8Edams 
^0^^fiN-^^^^^#, ft*N-i»15>Ml**^SBQ IDN0:2#f^N-$15 

30 
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/ft: 

NH2-Met-Thr-Gly-Lys-Thr-Gln-Thr-Ser-Asn-Val-Thr-Asn-Lys-Asn-Asp-C00H 
(SEQ ID NO: 7). ffl**ftd*|J5 Jtf *6*4-JMt6£64l^jft£4-, 
JC: Avrameas.et al. Immunochemistry, 1969; 6: 43. % 4mg_L^iLf 0 

ftMtg SEQ ID NO: 1 + 

£pi£&> Southern £p 

Northern 

**^*AWW#***SBQ ID NO: l^MS#ft»«/t&; 
tf*#4M**!!lltt#***SBQ ID NO: 1 ftH*S4htt*#«^ft. 
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A*£Wtt###tSEQ ID NO: 1 &fl#***4h £3g 

1, *Wf^ifci4^H^ 18-50 

2, GC^t^j 30%-70%, &ii«###te#&ti(lP; 

#ifc#tf&#J^#**/**IM (Bp SEQ ID NO: 1) %>&tZ&&}£B&JfPl 

m\ 1 (probel), H-f Jj SEQ ID NO: 1 

H*#£*h (41Nt): 

5 '-TGACTGGCAA A ACACAGACC AGCAACGTCACCAATAAGA AT- 3 ' (SEQ ID NO: 8) 
15 m\ 2 (probe2), ^f-^-H^f, ftgf- SEQ ID NO: 1 

**S#>l-ft^##t*^^ (41Nt): 

5'-TGACTGGCAAAACACAGACCCGCAACGTCACCAATAAGAAT-3' ( SEQ ID NO: 9 ) 

ft: DNA PROBES G. H. Keller; M. M. Manak; Stockton Press, 1989 (USA) 
20 tt£f-*fr£&«H*||fr f^-f ( 1998 [Ml Pm^P 

1 , A$f# 3& ft t DNA 

25 (PBS) ftf-IL + . /B#7J#^;|t7J#&ft#Jlfc*&. 2) 
K lOOOg ftife1fl#ft* 10 3 ) J3^&t« ( 0. 25mol/L MM; 25mmol/L 

Tris-HCl,pH7.5; 25mmol/LnaCl; 25mmol/L MgCl 2 ) ( lOml/g). 4) 

4 W/Bt^fcfcK^^aUl***, 5) lOOOg 

10 6) Iti^^ ( # 0. lg t#7&ft#f P ;frp l-5ml ), ff# lOOOg flifc 

30 10&#. 7) jg^t^tftM (#0.1g**MB&#*JPlml), &££&T 

2, DNA^^pr#^^ 
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1) Jfl 1-1 Oral * PBS ft&lfe, lOOOg 10 2 ) ^£8^$$ 

fr&if^fcftilBflfe (lxl0 8 «/ml) t^$Jf] lOOul 3M*|M'jfc. 3) > SDS £ 

*»*6*KS^*& 200ug/ml. 5) 50°C #ffl&& 1 37°C ftfej|»3±*. 

6) #4E$(25: 24: 1 ) + 10 # 

Wft ^jmilt^ft*^. 7) . 8) 

H#: #/£H(24: 1)#H, H^f 10 9 ) ft£ DM ft;MB##£$r# . ^ 

#«: 1 ) # 1/10 ^ 2mol/L 2 flHfcft* lOOXZ^jiPflJ DNA *fctf. 

^-20 o C^cai^^£ai^. 2) ftifclO&#. 3) /K^HjjfcfltfJZ.*. 
4)^)70%^L^ 500ul^^j«, $^5##. 5)^^ft|iJ*ft|iBZ,#. % 500ul 

^^t^. £^fi£ 10-15 Kft*iBZ,##ife. 

ft, ?i«fitt. 7) TE DNA ftfc. 

Jfi$f"A D A> ^^ttitiiPTB, fc£MDNA#&fc#, #l-5xl0 8 ^^^ 

lui. 

kt* 8-13 i^iMf^iiiit^t, WMgatftar 14 

8) #RNASf A DNA^*, 100ug/ml, 37°C 30 9 ) > 

A SDS K, # 0.5%^ lOOug/ral. 37°C « 30 10) 

#&«;»: &#: ( 25: 24: 1 ) frtf? 10 11) /Jn 

^##L^^t,# : %m (24: 1) t*T#&. #^ 10 12) 
>.Mf#lB*#, j/P 1/10 ^ 2mol/L Af&$$i 2.S^J^Z.#, JR3/£-20°C 1 

13) a 7o%£$a ioo%^n^«^, ft«, itanf 3-6 

m. 14) ^A^^AmoK^DNA^AA^*. 15) ^^#*-f-20°C. 

1)^4x2 fe&iiM^***** (NC £), /S4«&£J:«&#1&A# 
#-$#f i»NCJ&, V A| + ^« A A » 

3) E-f^^fr 0. Imol/LNaOH, 1. 5mol/LNaCl ^JlftJi 5 ^# ( ), #-f£ 
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•F&ift* 0. 5mol/L Tris-HCl (pH7. 0), 3mol/LNaCl &)Mk±- 5 ( ), W 

5 1)3/4 lProbe ( 0. 1OD/10 ja 1 ), >A 2 ju IKinase £3+ jfc, 8-10 uCi y-"P-dATP+2U 
Kinase, VLftfa£$btiJR 20 ja 1. 

2) 37'C fitjft2^Bd-. 

3) >l/5^^7^t#^J (BPB). 

4) iiSephadex G-50^£. 

10 5) S* 32 P-Probe^iBf^^^'^ (^Monitor Jfc* ). 
6) S*/#, M 10-15 f . 

7> fl**M#ttJfc*flte** 

8) ^f-^^mVAJKID^ "P-Probe ($r.«My-»P- 
dATP ). 

15 

IMlfttft, faX 3-1 Omg lOxDenhardt' s; 6xSSC, 0. lmg/ml 

CT DNA(**JMfcDNA).), £f#$P^, 68°C 2 * tf. 

A. *W*P£, 42°C 
1) M&&&#ft#J&. 

2 ) 2xSSC, 0. 1%SDS + , 40°C & 15 ( 2 # ). 

3 ) 0. lxSSC, 0. 1%SDS t , 40°C ft 15 ( 2 ^ ). 

25 4)0.1xSSC, 0.1%SDS^> 55°C jfc 30 ( 2 # ), 36Jl«jt-=P. 

i) 

2 ) 2xSSC, 0. 1%SDS + , 37°C ft 15 ( 2 & ). 
3)0. lxSSC, 0.1KSDS+, 37°C ft 15 ^# ( 2 # ). 
30 4 ) 0. lxSSC, 0.1KSDS+, 40°C ft 15 ( 2 # ), tfitftf 1 . 

-70°c, x-*iM (E>i-^RIft#****lti4Si»1iSi^). 

17 
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1 ^tt^&t*^ 

f ±H^€€> «ii> hiv #ffc^ft& 

10 

(hnRNPs) ft hnRNA £^£-6 , A£M + A^J* 20 ft 
±g#J hnRNPs, ^+ hnRNPCg£(Cl ^ C2)£#$^#4*jt5£ft3 ! > mRNA 

1 AhnRNP C^lft 50^$^;M^lMM£> W"ti±a + *6^ 

15 *-ip-^**^«ft^#^«B^. 

*£fltt£J0^&frttA#lMI^-#*& C ftAttrt*J*-**6, 

T^ft mRNA i^fcA&f-fcSft/fl, #Mf mRNA * %ajfa& fa MMtW 

hnRNPs jbftJMt, « p fomRNAf(riM#H^ 

20 J^x^iiS, 

*jWJ&, **Wi«iA*rt*J*-**6 32.01 ttjftsfe^t^i^* 

ft, £j£&ft&#fe*PI-f : 

£*Ml«JM: ffft, JM, *tfft, IM> Giift, ttfift, 

25 f-tJM, m.%%\m, tirjR*, jfcjt&uifeft, 

ffitMfl. ft*<|4j&«, &A'£*7t«6l«, £A'ft« 

30 Mttfcft: P##> 
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M0L*ij, ##-Bfl*«, tit 

Afttt&fc, iL*tt£fc#. 
32.01 «j8*Jft;fr$i. t^*l**A*rt*J*-tt3r6 32.01 jjajj* 

09 fc, a&£#4btt#£"F, # p tlL5*#^i^^*^A^rt^^-^^6 • 
32.01 WJK*i*l^#iBftAttl^*^-««-6 32.01 

A#rt##-£*6 32.01 ti#ftjN&##£tUttftfr. ftiM^ 
k%fr£M%. A* 6 32.oi tt#ft*J*rBUA$pMI^-&- 
£G 32.oi &<£#$I»5H&, ^^^^^ittW^tt 

£#4##&ffi#Jttft£#lN-, ^rW#A«^*^-*§r6 32.01 iPA£ 
ft£*NW£+, M$l£tt£MA$rt#$---$l-£i 32.01 *J#3HM:r$!# 

W^^ai*^*;*!^^**^*^^*. ft#A*rt*^-**6 32.oi 
74MA$ftM-$££i 32.01 tt*^3HWtt*. ft 

f): #*ir^, *ABttt*» Fab #JMp Fab &ikX 
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0>%mm®k?^R{k&tit%~&$:& 32.01 ;M&li&«#J (ft 

PR-f#fc##J#. *H*A#rt*^-*«-6 32.01 W4ABt:^*«ftt*'fe^ 
^ PR. f-*^*tt# (Kohl er and Mil stein. Nature, 1975, 256:495-497), 

A B-«&£^&7|t, EBV-£&i®&7|t#. ^f-Am^E.5fp*A*^^r$ 
Eft^W^tt^^&^r^tt^^^ (Morrison, et al , PNAS, 1985, 81: 6851) . 
ffiB#tt&/ k JMItt'ftttft#(U.S. Pat No. 4946778) -Ifc "BTffi-f^^ttAttrt* 
32.01 ftiMttfbfr. 
ttAttrt*^-**6 32.01 &£il£Hft#&7|t+ > 
*k#*+ttA£ft#*&-#*6 32.01. 

*A*I*#*H**& 32.01 *^*3lCBttt*4^*#ttH^## 

#6 32.01 ft**&tt4&|*ft4Mr.£&f «tt4to#t K^S- 
6, *Li:#$)#tfh£<£. -ft3fttft^**^it4^*|ip spdp, 

A*ft*#H*«-6 32.01 PH'|£$!tf|j&. 

**w+w«i*-3r^-f*jir*3P[^A#rt*j*-tt*6 32.01 
£. $s*itWttfr^rwj**iatA*rt*^-tt«-6 32.oi 

*ifc<«^A&#^^**Attrt*^-ttflr6 32.01 7X«^l$>rT» 
&#tf&&*##0rit&*»ft, FISH fJ&ft#&:&MI&. + 

0Mfc*lftA#i*j#:$--£*G 32.01 HTM#jH#A«rt#^-tt«-6 
32.01 &£#&jfc + tt«14#/a^iMffA#rt##-tt#& 32.01 fcfMJtt 

<6^Attrt*J*-tt*6 32.oi tt£##(tifcT»rJIJf>fl'tejlf 
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itffi-f*&*#ttA*i*#A!f-tt#& 32.01, ##«rt*&ttA&i*^- • 
«6 32.01 -fl«*^^A*rt*^-tt«-6 32.01 -sreUMBft 

tt» fc*T1t*#*:*ft#ttAtti*#:l*H**-6 32.01, &*r^TM;M 

5 32.01 *4*»tt^t^jk^*«. *«^3ft#tt*3i«frinife^* 

ttrt*J*-*fir6 32.01 ft#$#$##£«|*J. ^^|f|?Ht^W 
32. 01^^tt*AttM^#«frW**TirJB.-f E,*AM(Sambrook,et 
al.). #^*&**&A#l*#^-#3r& 32.01 6^##&T^£H]|&Jfcft + 
10 ##£4llj|fert. 

4"; *&*#4a±** (*>!*#. ****lt<i#)A#^**«#AiBllfc + , 

#$A#fc#:$-&g-& 32.01 mRNA ft (&&&jiUNA *D DNAHX 

15 &«&£#£$ft&IS£|*l. RNA RNA 

mMMi&mfrT^m&j®, rna ##^*£i*tf#fti*#ffcfl. 

&Xft RNA p DNA ^*^Tffi Btfttfc'fr RNA $ DNA *pH1#I# 

ft*j8fft#^j**4j****«^ft*ar^js^. rna ^TTitit*^ 

$ RNA ft DNA/*?J£ft#*ft|*fc*&#. DNA ^^»J E,*^**^ RNA 

*3A*l*#J*-*5r6 32.01 W#***TT^-f-^Attrt#^-«flr6 
32.01 ft^^fttt. **$Attrt##-#*6 32.01 ft#$#t^-f 
25 *fc»A# 1*1 6 32.01 ^^M|tlTA«rt^-*f 

6 32.01 *P**&A#fc##-tt5-£ 32.01 ft DNA^^^jH^^ 

»*#**ff#*tt«*A*A*J*-tt*6 32.01 ft*«%. 
& Southern Northern f«&, ft 

30 £$^M&^@&&#&?iJMcroarray)j£ DNA "^IS&tf" ) 

32.01 ##ft3|«;fr RNA-R^BHt^jfttRT-PCW^rJt-fe^SIAttrt* 
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32.01 

fe»A^«-«6 32.01 iH^^Jfe-lb^-f^WAttrt*^-* 

1-6 32.01 4g£tt&*|. A#^*J*-tt*6 32.01 *$^*^^^iEtlf 
41Attrt#^-tt*6 32.01 DNA ^|!|*Hifli»A*i, f-fi, tfift 
5 ^Eft-fr^f^. *TJD Southern DNA tfflUMJN PCR ft 

*2fe*"5rft»^*6W*afe. @jlh^l Northern ep^F 
fc. Western l«&^ft^;£M;E&$. 

a#cDNAfiJ#PCR5|#(ititl5-35bp), ^ Ifct 
ft_b. $J§, ^^^^Itffi-fPCR^^^^A^-fe^^^&i^^^^iJi. * 
15 **^**J&f : 5l*WA*Htt*^iBllfe^i fc 4rJiW>i-&. 

ftM&£*fflMPCR&ft&, &ftDNAJtM*ft*fcfl^tt*#*. ft 
20 cDNAJ$„ 

^iik^fl^'fel^^.'fi. ib&#tt#4li, #J&Verma#, Human Chromosomes: a 
Manual of Basic Techniques, Pergamon Press, New York (1988). 

25 WlliSltt^^Jl. !£>k#k$*l JC-f #1 #» , V.Mckusick, Mendel ian 
Inheritance in Man ( pf if a± ^ Johns Hopkins University Welch Medical 
Library##l$#). ft > *;t£BJ|l 

* + £ # #J $ ft , & JAffe £ ft* Jp JSL sir 3& ^ £ -f cDNA# ft PCR *T & i'i ft ft 
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l3li**^BB^*tti7^#20kb7tja-f-^*H). 

&Jk&$foMVX%*%il 

*r&#ife*!iifc, ft^a^tis 

£T> A*rt*^-«fi-6 32.01 B*##*!i#jir#/# 

»lll^:&jiiz£ftft*&J5. ife^-f A#feAttrt*^-tt*6 32.01 
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& *l 9 £ % 



1* -ft^*ft*I^J&-Attrt*^-tt*6 32.01, ###£-f SEQID 

$#?'J;Sr%^ SEQ ID N0:2]ft*tt#JMft#7 l JM4> 95%^4SIHft. 

3> 4PM!«2Mi£ft#Jft, ##fc£f" SBQ ID NO: 2 0f 

10 (a) SEQ ID NO: 2 #T*#tM#?J W Jfr«/t 

00 ***** (a) A 

(c) J? (a) « (b) 70%4B|5|t£^#$#l£. 

15 SEQ ID N0:2#r^#lM#?!ll^##*. 

6,fcfc*J*# 4 ^fai^#^#t,*#^^^^f^#^#t^^^^^ SEQ ID 
NO: 1 + 238-1113 #ft/f5#|j£ SEQ ID NO: 1 + 1-2080 -ffcft/M . 

20 ft. 

fl|-*Mf±4fflJfe: 

(b) /flfcflg* 4-6 +6ilft-^JS*M^tt^*ftft*^4|ft*±l8 

25 flfe. 

9, -H«A*A*rt*J*-#flr6 32.01 »ttW#*tft*l*^*, 
#T *£#&&&: 

(a) ^*ifeAttrt*^-tt«-6 32.01*#T. ##fc*JE#8 0fifcttX£ 
30 (b) A###+#$aJ:)MrA&ft##H*S-& 32. 01 

10, -fttt^^ifcft^^tt*,*#^^ifcttfr*ft^A#[rt*^-** 

6 32. OUNMMtg^ftttft. 
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ftttjftttft'JAttrt*^-**^ 32.01 

12, tPM\%&nfm$lft&yil, #ft$E£-Ffc£ SEQ ID NOslJft^tt^** 

5 13, g£ 11 J^ft^M&Jfl, ##«^Mtt^*M^i«A 

32. oi&ftft, 

14, ~fttkm5&M%& i-3 +«ift-*i*13f*j?f^tt*^^ft^ii^* 

io is, *p&#'J^* 1-3 +w^-^**j?fafc#ift^ja^, &##£f-t&ifif 

#4A*rt*J*-**6 32.01 AMUR*, #tt*J*#«*l; i&^ifl 

16, frfcfl** 4-6 + ttftHM^#0r&tt#^&*-ttj&/8, 
15 ft#$W?'J. 

17, *Pfc*|£# 1-6 A 11 £&#&#ft^4& 

32. oi #t#£6m«ti#*&44fr. 

20 18, 1-6 & 11 t^ft-fc^**^^^ 
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5 (iii)#?J#@:9 

(2)SEQ ID NO: ltf-ft*: 

(A)-fc&: 2080bp 
10 (B)^g: 

(C)tttt: KM 

« 

(ii)^HH: cDNA 
(xi)##|$a£: SEQ ID NO: 1: 
1 5 1 GGAGGAGGG AACAGCAGAGGCAAAGGCAGCTTGGGAGGGATGGG AA ATGGA AAATCAGGG 
61 GAAACAAACAAACAAACAAACAAAATGAATGAGTGAATGTGGGCTTGAATAGTAAAACTT 
121 CCAGAGAGAAGACGATGGGATCTCTCCCCAGGTAACTACCTGTAGATGAAAAATAGATGA 
1 8 1 AATACACAAGGAAGTGGCAAGCAACAACTTTGAGGATTAAAGCAAGGAGAGCCAATCATG 
2 4 1 ACTGGCAAAACACAGACCAGCAACGTCACCAATAAGAATGACCCCAAGTCCATCAACTCC 
20 301 CGTGTTTTCATCGGCAATCTAAATACGGCAATTGTCAAGAAAGTTGACATTGAAGCCATT 
361. TTTTCAA AGTATGG AAAAATAGTTGGATGTTCCGTTCACAAAGGTTATGCATTTGTACAG 
4 2 1 TACATGAGTGAGCGACATGCAAGAGCTGCAGTGGCTGGAGAAAATGCCAGAGTCATCGCC 

4 8 1 GGCCAACCACTTGATATCAACATGGCAGGAGAGCCCAAACCATACAGACCAAAACCTGG A 

5 4 1 AACAAGAGGCCCCTTTCTGCACTTTACAGACTTGAATCAAAGGAACCTTTCCTGTCTGTT 
25 6 01 GGCGGTTATGTCTTTGACTATGATTACTACAGAGATGATTTCTACAATCGGTTATTTGAT 

661 TACCACGGGCGTGTGCCTCCACCTCCCCGTGCAGTAATTCCGCTGAAGCGTCCCAGAGTG 
7 2 1 GCAGTCACAACG ACTCGCAGGGGGAAAGGAGTCTTTTCCATGAAAGGTGGATCGAGATCT 

7 8 1 ACTGCCAGTGGGTCAACAGGTTCTAAATTGAAATCAG ATGAGTTACAGACCATCAAGAAA 

8 4 1 GA ATTAACCCAGATCAAAACTAAAATTGACTCCTTGCTAGGGCGCCTGGAGAAGATTGAG 
30 901 AAACAGCAGAAGGCGGAGGCAGAAGCTCAGAAGAAGCAATTGGAAGAGAGTCTAGTGCTG 

961 ATCCAAGAGGAATGTGTGTCAGAGATTGCAGATCACTCTACAGAGGAGCCTGCTGAAGGA 
1021 GGGCCAGATGCCGATGGAGAAGAGATGACAGATGGGATAGAGGAGGACTTCGATGAAGAT 
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1081 GGGGGTCATGAGCTGTTTCTACAGATAAAGTGATCTGAAATAACGCATGATGCCACAAAG 
1141 CAGAAAAGAGAAACTGTGACAACCCCCAGAAATGTGAAAGGAGGTTTCTTACTGGACAGC 
1201 AGCATCTTTGGTTCAATTTATATAAAAACCCAAATAAATAAAATGGACAGTATTGCTCAG 
1261 TTTTAGAAATTCCATTTCTTCTATGTTTTAAGCTGTACAATTGTCGGGTTTTTATGGTTT 
5 1321 AAATTGTAAATGTGTTTTCCCCTTTGCTAATTATGTTTTTTTTTTCAGTCTTAAAATGTG 
1381 AAAGGCATTTATGAATGGTAAGGGAAACACTATATACAAATGTATATTTGTAAAAGCTAT 
1441 TTTTATGATTAGCATGTTTCACTGTTGATCATATATAAAGTCAGGTGATATTGCAATTCT 
1501 GTATTTAAAGCTTATTTCCAACAATGTCATGTAAGAAAAGATGCATCTTATGCTAGTTTT 
1561 TATAATTTATTTATAATTTATAGTTTAAAGTACTTCAGATCATAATG ATAAAATACTTGA 

10 1621 AAAAGTTATATTTCTGCCCTGTATAAGCACCCTTTTTATTAATAAAGAATGCAGATATTT 
1681 CAGATGTGATATAATAGTTAAAGAACTGTTGGTTTGATCTGTGATTAAGTTGAGCATGCT 
1741 CCGCTCTACTG AACTAAATGATCCAATTATTACTTCAGTCTGGGTATGAGATTCCATGGA 
1801 CAAGTA AGG ACTAG ATTGCC AAGGAAAAGACTGTCTTGCCCTTGGATCCAA A AGTTTAAA 
1861 TTAGTGCATACATCATGTCATTTCACCTCCTGTTCCTAGG AACTCTCC ATTCCCAAGCAT 

15 1921 TGCCAGTGTTTTCCAGATAATCTTAGCTGTTGTCTTGTGCTGTGGAAATGGAAGAAACCA 
1981 TCTTCAC AGACTGTAGG AGA ATTCAACATATAATTTCTTAATAAATACTGTTTCTTTTAA 
2 04 1 AACAAAAAAAAAAAAAACATGTCGGCCGCCTCGGCCTATG 



(3)SEQ ID NO: 2#M# ,|>: 
20 (i)#?'J#ft: 

(A) -fc&: 291>MUI# 

(B) JHM: ft&ft 

(ii)^f-HM: #Jft 
25 (xi)#?!|#a£: SEQ ID NO: 2: 

1 Met Thr Gly Lys Thr Gin Thr 

16 Pro Lys Ser lie Asn Ser Arg 

31 Ala He Val Lys Lys Val Asp 

46 Gly Lys lie Val Gly Cys Ser 

30 61 Gin Tyr Met Ser Glu Arg His 

76 Asn Ala Arg Val He Ala Cly 

91 Gly Glu Pro Lys Pro Tyr Arg 



Ser 


Asn 


Val 


Thr 


Asn 


Lys 


Asn 


Asp 


Val 


Phe 


lie 


Gly 


Asn 


Leu 


Asn 


Thr 


He 


Glu 


Ala 


He 


Phe 


Ser 


Lys 


Tyr 


Val 


His 


Lys 


Gly 


Tyr 


Ala 


Phe 


Val 


Ala 


Arg 


Ala 


Ala 


Val 


Ala 


Gly 


Glu 


Gin 


Pro 


Leu 


Asp 


He 


Asn 


Met 


Ala 


Pro 


Lys 


Pro 


Gly 


Asn 


Lys 


Arg 


Pro 
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106 


Leu 


Ser 


Ala 


Leu 


Tyr 


Arg 


Leu 


Glu 


Ser 


Lys 


Glu 


Pro 


Phe 


Leu 


Ser 


121 


Val 


Cly 


Gly 


Tyr 


Val 


Phe 


Asp 


Tyr 


Asp 


Tyr 


Tyr 


Arg 


Asp 


Asp 


Phe 


136 


Tyr 


Asn 


Arg 


Leu 


Phe 


Asp 


Tyr 


His 


Gly 


Arg 


Val 


Pro 


Pro 


Pro 


Pro 


151 


Arg 


Ala 


Val 


He 


Pro 


Leu 


Lys 


Arg 


Pro 


Arg 


Val 


Ala 


Val 


Thr 


Thr 


166 


Thr 


Arg 


Arg 


Gly 


Lys 


Gly 


Val 


Phe 


Ser 


Met 


Lys 


Gly 


Gly 


Ser 


Arg 


181 


Ser 


Thr 


Ala 


Ser 


Gly 


Ser 


Thr 


Gly 


Ser 


Lys 


Leu 


Lys 


Ser 


Aso 


Glu 


196 


Leu 


Gin 


Thr 


He 


Lys 


Lys 


Glu 


Leu 


Thr 


Gin 


He 


Lys 


Thr 


Lys 


He 


211 


Asp 


Ser 


Leu 


Leu 


Gly 


Arg 


Leu 


Clu 


Lys 


lie 


Glu 


Lys 


Gin 


Gin 


Lys 

J 


226 


Ala 


Glu 


Ala 


Glu 


Ala 


Gin 


Lys 


Lys 


Gin 


Leu 


Glu 


Glu 


Ser 


Leu 


Val 


241 


1 .fill 


lie 


Pi In 


HI n 

VI 1 u 






Vfl 1 
Y a 1 


der 


u 1U 


T 1 f> 

lie 


A 1 Q 

Ala 


Asp 


n l s 


oer 


inr 


256 


Clu 


Glu 


Pro 


Ala 


Glu 


Gly 


Gly 


Pro 


Asp 


Ala 


Asp 


Gly 


Glu 


Glu 


Met 


271 


Thr 


Asp 


Cly 


He 


Glu 


Glu 


Asp 


Phe 


Asp 


Glu 


Asp 


Gly 


Gly 


His 


Glu 


286 


Leu 


Phe 


Leu 


Cln 


He 


Lys 





















20 



15 



(4)SEQ ID NO: 3ftflr& 
(i)#?'J##E 

(A) -fc&: W&g. 

(B) H§J: 

(C) *H4: 4H 
a»*#fc#: ft ft 

attorn: 

(xi)/f ?>J$3£: SEQ ID NO: 3: 



GGAGGAGGGAACAGCAGAGGCAAA 



24 



25 



(5) SEQ ID NO: 4 grit A 
(i)#?J#*E 



(A)*£: 24« 

mm-. ** 



30 



(xi)^^'J^i^: SEQ ID NO: 4: 



3 



1 •• 



WO 02/26973 

CATAGGCCGAGGCGGCCGACATGT 



PCT/CNOl/01334 



24 



10 



(6)SBQ ID NO: 5 by 10 a 

(A) -fe^: 33« 

(B) £3H: ftft 

(D)##g#: « 
(ii)^Hl^: 
(xi)##|#3£: SEQ ID NO : 5: 
CCCCATATGATGACTGGCAAAACACAGACCAGC 



33 



(7) SEQ ID NO: 6&Hf & 

15 (A)-fe&: 33$* 

(B)HS: 

20 (xi)#?'J$i£: SEQ ID NO : 6: 

CCCGAGCTCTCACTTTATCTGTAGAAACAGCTC 



33 



(8) SEQ ID NO: l^it A: 
#I4ME: 

25 (A)-fe&: 15^^« 

(B)£g: &4fc& 
(D)fc#g#: |*& 

(xi)#?<J$i£: SEQ ID NO: 7: 
30 Met-Thr-Gly-Lys-Thr-Gln-Thr-Ser-Asn-Val-Thr-Asn-Lys-Asn-Asp 



15 



(9) SEQ ID NO: 8ft$A 



4 



WO 02/26973 PCT/CNOl/01334 

(i)/*fll4#4£ 

(B)H^: 

5 (D)*###: ft& 

(xi)#?i]$j£ : SBQ ID NO : 8: 

TGACTGGCAAAACACAGACCAGCAACGTCACCAATAAGAAT 41 



10 (10)SEQ ID NO: 9ft£,& 

(i)#?'J## 

(A) -feft: 41« 

(B) *S: &ft 

15 (D)&#&$: « 

(xi)Jf?!|$3£: SEQ ID NO : 9: 

TGACTGGCAAAACACAGACCCGCAACGTCACCAATAAGAAT 4 1 



5 



WO 02/26973 



PCT/CN01/01334 



fcfflte- 157/284 (55%), 196/284 (69%) 



Query: 8 SNVTNKNDPKSINSRVFIGNLNTAIVKKVDIEAIFSKYGKIVGCSVHKGYAFVQYMSERH 67 

SNVTNK DP+S+NSRVF I GNLNT +VKK D+BAI FSKYGK I VGCS VHKG+AFVQY++ER+ 
Sbjct: 3 SNVTNKTDPRSMNSRVFIGNLNTLVVKKSDVEAIFSKYGKIVGCSVHKGFAFVQYVNERN 62 

Query: 68 ARAAVAGENARVIAGQPLDINMAGEPKPYRPKPGNKRPLSALY RLESKEPFLSVGG 123 

ARAAVAGB+ R+IAGQ LDIN+A EPK R K G KR + +Y S P LS 

Sbjct: 63 ARAAVAGEDGRMIAGQVLDINLAAEPKVNRGKAGVKRSAAEMYCSVTEHPSPSPLLS-SS 121 

Query: 124 YVFDYDYYRDDFYNRLFDYHGRVPPPP — RAVIPLKRPRVAVTTTRRGKGVFSMKGGSR 180 

+ DYD+ RD +Y+R++ Y RVPPPP RAV+P KR RV+ T+RRGK F+ K G R 
Sbjct: 122 FDLDYDFQRD-YYDRMYSYPARVPPPPPIARAVYPSKRQRVSGNTSRRGKSGFNSKSGQR 180 

Query: 181 STASGSTGSKLKSDELQTIKKELTQIKTKIDSLLGRLEKIEKQQKAEAEAQKKQLEESLV 240 

+ S KLK D+LQ IKKELTQIK K+DSLL LEK+EK+Q +A K E 
Sbjct: 181 GS — SKSGKLKGDDLQAIKKELTQIKQKVDSLLENLEKMEKEQSKQAVEMKNDKSE — 234 

Query: 241 LIQEECVSEIADHST — EEPAEGGPDADGEEMTDGIEEDFDEDGGHELFLQIK 291 

+E+ S + T + +EGG D EE D +++D +ED G + IK 
Sbjct: 235 — EEQSSSSVKKDBTNVKMESEGGADDSAEE-GDLLDDDDNBDRGDDQLELIK 284 



kDa 
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100- 
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